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6a. Fourier Series
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How sound wave propagates
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XI=0|2H? What vibrates?
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A sawtooth wave

)= ? + Z [a, cos (nx) + b, sin (nx)]

=1

(=1)"* t”*‘
=3 E ~—sin(nz), for x — 7 & 2aZ.

n=1


http://en.wikipedia.org/wiki/Sawtooth_wave

The first four Fourier series approximations

for a square wave.
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http://en.wikipedia.org/wiki/Square_wave

Fourier Transform

fly) = / fla)e ™ vde  f(a) = / f(y) e vdy e’™ = cos 26 + i sin 270
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Interference (7H4)

http:
http:

www.voutube.com /watch?v=1gcps37L.0r4

www.voutube.com / watch?v=]4gFPComzo0o


http://www.youtube.com/watch?v=J4qFPComzoo
http://www.youtube.com/watch?v=1gcps37L0r4

Constructive & Destructive interference

In phase wavelength
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Interference (7}

@2008 HowStuffWorks

Amplification
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ZE (Tuning)
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e Two notes separated by a perfect fifth have a
frequency ratio of 3:2.

e Notice that 2nd and 3rd harmonic on string are
perfect 5th

e M=0| (beating)

ik




http:

Beating: an interference in time

www.voutube.com /watch?v=dD9¢tg08tss


http://www.youtube.com/watch?v=dD9gtq08tss

sin(27+99t)+-sin(27x100t)




Doppler Effect

Doppler effect




Fourier Series and vectors
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norm and orthogonality
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sin mt - sinnt = w0,

(m,n # 0)



Vector space

r =xx + yy + 22




vector space

f(zx) =ap + Zan sin nt

n=1
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